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DIET AND BODY FAT 
From Science, reproduced by permission. 

BY LAFAYETTE B. MENDEL AND W. E. ANDERSON 

In a study 1,z of the influence of diet upon the quality of fat produced 
in the animal body we found when rats were fed diets containing dried 
skimmed milk and either peanut oil or soybean oil or corn oil, these dietary 
oils furnishing about 60 per cent. of the total food calories in each case, 
the fat or rather oil yielded by the rat in each case was quite similar in 
iodine number value to that of the food oil. On the othcr hand, when a 
diet containing dried skimmed milk and starch (the latter being substi- 
tuted equicalorically for the oil ingredient of the above diets) was fed, a 
so-called "hard" fat was obtained. Under  all experimental conditions, cod 
liver oil and yeast were added to the ration as sources of vitamins. 

Furthermore,  we found it possible to convert the "soft"  body fat 
into a "hard" body fat by changing the oily diet to the carbohydrate-rich 
diet, provided the change of food took place when the rats were of 
adolescent age (140-150 gin.) and the feeding of the "hardening" diet was 
continued over a comparatively long period. For example, the "sof t"  body 
fat of 140 gin. rats produced on a soybean oil diet was completely "hard- 
ened" on the carbohydrate-rich diet when the latter was fed until rats 
attained the weight of about 250 gin. 

The question naturally arose: What  would be the effect of fat deple- 
tion through selective starvation on the subsequent rate of "hardening" of 
the body fat ? 

In seeking an answer we subjected rats, grown to various weight 
levels on the oil-containing diets, to a starvation process before feeding 
the "hardening" diet. We then compared the fat obtained from other 
rats raised under exactly the same dietary conditions but not subjected to 
the fat depletion treatment through starvation. 

In Table I will be found data obtained with six male rats, all of which 
were raised to a body weight of 250 gin. ( +  3.0 gin.) on a diet containing 
liberal inclusion of soybean oil. During the period of (partial)  starvation. 
to which rats 1456, 1463 and 1464 were subjected, the soybean oil diet was 
entirely withdrawn, but the vitamin-bearing nlaterials were supplied daily 
to prevent body depletion thereof. 

It  will be noted that the fat produced by the starved group of rats is 
distinctly "ha rde r" - -us ivg  the iodine number value s as a measure of "hard- 
ness"- - than  the fat yielded by the non-starved group. For ready compari- 
son the iodine number values of fat produced by rats fed the soybean oil 
diet and by other rats fed the diet rich in carbohydrate are added. The 
amount of the dried skimmed milk and starch d ie t - -"hardening"  food- -  
consumed by both the starved and non-starved groups, and the nmnber of 
days during which it was ingested, are also indicated. 
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in Table I I  will be found similar data obtained with six male rats, ali 
of which were raised to 175 gin. ( ±  3.0 gm.)  on a diet containing peanut 
oil. The method of conducting and the details of this experiment were 
precisely the same as those referred to in Table I. 

Not  only is the fat ultimately produced I)y each rat of the starved 
group harder than the fat of the non-starved group, but the amount of 
"hardening" food consumed by the starved group is slightly less than that  
consumed by the non-starved lot. This is a striking example--and we have 
noted other similar instances in our present s tudies--of  the food economy, 
measured in calories, in the starvation-recovery process. 

Bv reference to the accompanying growth curve charts I and I I  one 
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can readily visualize the very rapid growth experienced during rco,verv 
1)y all animals of both starved groul)s. 

The results r e fe r red  to are typical of others whicla we conld furnish. 
We have performed similar experiments in which rats have been raised 
to various weight levels on diets containing corn oil in addition to those 
containing soybean and pealmt oils. 

Ext)eriments are in progress in which rats are being subjected to a 
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longer starvation process, involving over 30 per cent loss in weight. Upon 
completion of these studies the results will be published in extenso. 

SUMMARY 

Rats first fed soybean oil and peanut oil diets, then subjected to the 
process of fat depletion through selective starvation, involving 23 to 27 
per cent loss in body weight, before being fed a "hardening" diet, yielded 
"harder" fats--fats of lower iodine number values--than the fats of rats 
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which were not starved before being fed the carbohydrate-rich diet. In 
. ther words, through the process of starvation, the "soft" oily fat produced 
on diets containing soybeal¢ o1" peanut oils is very largely removed, thereby 
permitting the deposit of a "hard" fat. To obtain a fat of equal "hardness" 
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from rats which were not subjected to the starvation t reatment  would 
have required a much longer period of feeding of the diet rich in starch 
than was found necessary with rats after first being starved. 

The growth of recovery made by the rats of the starved lots was made 
on a low }food intake. With the starved rats first fed peanut oil, the food 
intake" of the carbohydrate-rich diet was less than with the non-starved 
group. 

The possible application of these findings to practical animal hus- 
bandry is obvious. 
YALE UNIVERSITY, 

X Anderson, W, E., and Mendel, I~ B., "A  Technique for the Study of Fat Production in 
AnimaIs," Proe. Soe. Exp. Biol. and Med., 1923-24 (21), 436. 

-~Anderson, W'. E., "The Influence of Diet on Fat Production in the Animal Body," Froe. 
Am. Soc. Biol. Chem., Y. Biol. Chem., 192.5 (63), XLVI.  

SEllis, N. R., and Isbell, U. S., J. Biol. Chem., 1926 (69), 237, in their "Soft  Pork Studies" 
• state "the iodine and refractive index values were an excellent measure of firmness of the adipose 
tissue." 

4The Procter and Gamble Company, Ivorydale, Ohio, kindly furnished the soybean oil used in 
these particular experiments. 

E F F E C T  OF ULTRA-VIOLET R A Y S  ON COD LIVER OIL 
It has been demonstrated by a number of investigators that some types 

of edible oil and oil containing substances when subjected to irradiation by 
ultra-violet light acquire antirachitic value. As the results of this infor- 
mation, a question obviously arose as to whether the antirachitic potency 
of cod liver oil could be increased by treating the oil with ultra-violet light. 

q_'he Research Laboralory of E. L. Patch Company, Boston, has been 
conducting co-operative %tudies to secure information on this point. The 
results of prelinlinary study appeared in a paper, "A Comparison of the 
Autirachitic Potency of Irradiated Cod Liver Oils by Edwin T. Wyman, 
M.D. (Instructor in Pediatrics, Harvard Medical School), Arthur D. 
tIol/nes, Ph.D. ; Lawrence W. Snlith, M.D. (Director of Medical Research 
and Chief of Staff, Boston Floating ttOSl)ital) ; Donald C. Stockbarger. 
Sc.D. (Instructor in Physics, Massachusetts hlstitute of Technology),  
and Ma(leleine G. Pigott. 

The results obtained in the preliminary study indicated that there was 
little if any difference between antirachitic potency of oil that had been 
subjected to ultra-violet irradiation and the potency of oil from the same 
lot that had not been subjected to ultra-violet light. 


